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PURPOSE: To mechanically stably manufacture a piezoelectric sound generator 
by applying a specific binder to between a carrier and a ceramic wafer, pressing 
it and curing it. 

CONSTITUTION: The layer of a binder 6, not including a filler of which the power 
viscosity is 800^18000Pa. s is applied to between a carrier plate 4 and a ceramic 
wafer 5. Then, a package composed of the carrier plate 4, the binder layer 6 and 
the wafer 5 is pressed together with that, and they are cured by UV irradiation. At 
this time, the binder 6 is selected in mass quantity, and a bead part covering the 
edge of the wafer 5 under pressing is formed. Then, a housing is divided into an 
upper-half 1 and a lower-half part 3. The upper-half part 1 has an outlet opening 
2 to emanate a sound generated by the wafer 5. Then, a metal wafer 4 with 
which the wafer 5 is combined is clamped between the upper part 1 and the 
lower part 3. Thus, a piezoelectric sound generator, which is mechanically 
stabilized and attachable inside the housing by a ultrasonic wave welding without 
loss, is manufactured. 
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CLAIMS 
[Claim(s)] 

[Claim 1] It is the approach of manufacturing the sound generator which consists 
of the vacuum evaporationo piezo-electricity ceramic wafer combined on the 
bigger metal KYARYA plate. The layer of the binder which does not contain the 
bulking agent whose dynamical viscosity is 800-1 8,000mPa.s is given between a 
KYARYA plate and a ceramic wafer.; KYARYA plate, The package (package) 
which consists of a binder course and a ceramic plate is pressed together, during 
a press, the amount of a binder chooses the edge of a ceramic wafer so much so 
that a wrap bead part may be formed - having -; and a binder course - after 
that ~ the beginning ~ a catalyst - the approach thermally hardened by UV 
irradiation-like. 

[Claim 2] The generator which it is the piezo-electric sound generator which 
consists of the circular vacuum evaporationo piezo-electricity ceramic wafer 
combined with the binder on the bigger vacuum evaporationo KYARYA plate, 
and joint layer thickness is [ a binder ] magnitude extent of the surface roughness 
of a vacuum evaporationo ceramic and a KYARYA plate excluding a bulking 
agent, and is surrounded by the bead part of the binder with which the edge of a 



ceramic wafer was hardened. 

[Claim 3] Tine liardened binder is liardening metliacrylic resin (metliacrylate 
resin) and tine sound generator according to claim 1 which is especially 
hardening urethane methacrylic resin (urethane methacrylate). 
[Claim 4] It is the approach of installing a piezo-electric circular sound generator 
wafer into cylindrical piezo-electricity generator housing made from plastics. It is 
sound generator housing with which it consists of two half-parts, and has the 
edge (edge) where the each is circular. It has a crevice for accepting the circular 
edge of a half-part, the circular edge of the one half-part ~ a sound generator 
wafer ~ and (it had set-ofl) - others ~ The sound generator wafer manufactured 
by claim 2 is inserted in the hollow of one half-part of the housing. The approach 
by which other half-parts are laid so that that housing may be closed and a sound 
generator wafer may be clamped by both ****** of housing, and both this ****** is 
welded to each other by ultrasonic operation. 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 



[Industrial Application] This invention relates to installing it in the approach for 
manufacturing the ultrasonic welding-resistance piezo-electricity sound generator 
(anultrasonic weld-resistant piezoelectric tone generator) and it which consist of 
the piezo-electric ceramic wafer (piezoelectricceramic wafer) combined on the 
metal carrier plate (metal carrier plate), and piezo-electric sound generator 
housing. 
[0002] 

[Description of the Prior Art] Manufacturing a piezo-electric sound generator is 
already known by combining a piezo-electric ceramic plate on a metal plate. 
[0003] In most applications, this type of piezo-electric sound generator is installed 
in housing, since the sound pressure level which can be attained is increased, or 
in order to attain a special resonance operation (resonance behavior). 
[0004] Generally about this, it is performed with the help of the spring washer 
(spring washers) association and whether it carries out, or it clamps (clamp). A 
washer (washers) can be useful for contact to coincidence, and, in the case of 
this sound generator, does not generate mechanical load special in that case. 
[0005] 

[Problem(s) to be Solved by the Invention] However, in installation of plastics 
housing, especially ultrasonic welding was rational, and it was proved that it is 
the manufacturing method which can set reliance. In this approach, melting of the 
two half-housing parts of plastics is carried out together on those contact 
surfaces. The heat which it takes is generated as frictional heat in the interface 
by the supersonic wave. The sound generator for being attached in the case of 
sound generator housing is clamped by coincidence in the process of the 
marginal (edge) smell lever of a near [ the contact surface of this two half- 
housing part ]. In this process, a sound generator is stimulated by coincidence 
with the vibrational energy given to that plastics, it resonates, and being exposed 
to a substantial load in this point is not avoided. 

[0006] With the sound generator element manufactured with the conventional 
technique, ultrasonic welding produces a marginal ejection (edge eruptions) and 



a crack (cracks) in about 2% of case, and makes a piezo-electric ceramic 
functional incompetent in tliis way. 

[0007] Tlierefore, it is necessary to find out the manufacture approacli wliicli it is 
stabilized mechanically and can be manufactured so that a piezo-electric sound 
generator may be attached without 1 00% of loss into plastics housing by 
ultrasonic welding as a matter of fact. 
[0008] 

[Means for Solving the Problem] This purpose is attained by this invention. That 
is, a binder layer without the bulking agent whose dynamical viscosity is 800- 
18,000mPa.s is given between a vacuum evaporationo piezo-electricity ceramic 
wafer (metallized piezoceramic wafer) and a little big carrier plate, the package 
(package) which consists of a carrier plate, a binder, and a ceramic plate ~ and it 
is pressed together and the amount of a binder is chosen as extent by which a 
wrap bead (bead) part is formed in the edge of a ceramic wafer during a press so 
much in that case. This binder course is hardened in [ at after that the beginning ] 
catalyst or thermally, and is hardened by the UV irradiation in the 2nd process. In 
the conventional technique, this binder is given by screen-stencil in an amount 
small in comparison, and is hardened at one process. 

[0009] The piezo-electric ceramic wafer used is vapor-deposited in the both-sides 
side (metallized). That configuration is not important for this process. A possible 
example is the wafer of a rectangle, a triangle, or ten usual angles. A circular 
wafer is desirable. Those roughness (roughness) Ra is 0.5 to 2 micrometers. If 
the binder course used is the exactly same almost thickness as this, electric 
connection is between a metal carrier plate and metallic coating of a piezo- 
electric ceramic wafer. When a binder course is thicker, a piezo-electric ceramic 
wafer cannot achieve the function because of electric power supply lack. 
[0010] As for the thickness of a piezo-electric layer, it is desirable that it is in the 
range of 100 to 300 micrometer. As for the thickness of a metaled KYARYA plate, 
it is desirable that it is between 50 to 400 micrometers. As for the diameter of a 
piezo-electric layer, it is desirable that it is ten to 40 mm, and, as for the diameter 



of a metaled KYARYA plate, it is desirable that it is 12 to 50 mm. If the diameter 
of a circular metal plate is larger than the diameter of a circular piezo-electricity 
ceramic wafer in at least 2mm - 30 mm, it is advantageous. 
[001 1] It is desirable that the package which consists of a KYARYA plate, a 
binder course, and a ceramic plate is pressed together by the pressure of 3 - 6 
bars (bar). The period pressed together is a half-second at least. Pressing 
together for a long time is not bad. 

[0012] The binder, for example, the methacrylic resin, especially urethane 
methacrylic resin of a single component are suitable as a binder for binder 
courses which does not contain an important agent. 

[0013] The binder used is hardened especially quickly in a narrow gap. Although 
a ceramic will adhere to a metal if it hardens at only 1 process (namely, thermally 
and in catalyst), a bead part is not hardened completely, therefore is still sticky. 
The fully hardened bead part which has a desiccation front face is obtained by 

additional processing by UV irradiation. 

[0014] The piezo-electric sound generator by this invention is very stable 
mechanically. A ceramic particle does not change to the bottom of an operation 
of a supersonic wave a flake (flake) especially in a marginal field. Since two half- 
parts of sound generator housing which acts as a resonator are usually welded 
by the supersonic wave, they are advantageous. A problem arises partially (in 
about 2% of the case) with the marginal ejection on the ceramic wafer by the 
ultrasonic welding technique, and, thereby, the sound generator manufactured by 
the conventional technique becomes unstable. This is not generated in the piezo- 
electric sound generator by this invention. 

[0015] It was shown that measured value does not have the disadvantageous 
profit on the sound of accompanying of the bead part of a binder. However, this 
has [ in / mechanically / the point of ****** engineering ] a stabilization effect in a 
sound generator element. 

[0016] This invention is explained more to a detail by the example. 
[0017] 



[Example] 0.02g of the urethane methacrylate binder which has the viscosity of 
about 1000 mPa(s).s is given to the core of a brass circle (circle) with a diameter 
of 46mm. A suitable piezo-electric ceramic circle with a diameter of 25mm is 
arranged in [ now ] the said alignment, and it is pressed together by the punch 
(punch) and the pressure of 4.5 bars the metal circle and ceramic of whose are 
the diameter of 24mm. In this process, a binder is given to the gap of these two 
parts and a superfluous binder forms a bead part in the edge of a ceramic wafer. 
A binder is given so that it may not arrive at the front face (free surface) anything 
does not have a ceramic. 

[0018] A sound generator passes through the combination hardening section 
which now consists of heat and the UV irradiation section. The binder in the gap 
of a metal circle and a ceramic wafer is hardened in about 80-degree C heating 
unit. 

[0019] The UV irradiation section stiffens the bead part of a binder (wavelength of 
300nm or less) on a front face (300 to 400 nm wavelength) also in the depth. 
[0020] Thus, the manufactured sound generator is excellent with mechanical high 
stability, and functions even on very high sound pressure level, and has 
ultrasonic welding-resistance. 

[0021] The piezo-electric sound generator by this invention is suitable for 
especially installing into piezo-electric tone-quality generator housing of 
thermoplastic synthetic material. The half-part of resonator housing of two 
plastics which has a edge circular for this purpose is used, respectively, and the 
circular edge of that one half-part accepts the circular edge of a tone-quality 
generator wafer and other half-parts, and has the hollow {it had set-off (setofO) of 
a sake. The sound generator wafer manufactured by this invention is inserted 
into the hollow of one half-part of housing, and it is put on the one half-part so 
that the housing may be closed for other half-parts of housing. For this reason, a 
sound generator wafer is clamped between housing of two half-parts. Then, 
those half-parts are welded to the bottom of a little pressure perpendicular to a 
wafer by the short supersonic wave which carries out period actuation. 



[0022] Association of tine plastics by tine supersonic wave is performed by friction 
(friction) in the contact surface on the part combined. This friction is performed by 
turning the vibrator which has about 20l<Hz vibration frequency perpendicularly to 
the front face of one part combined and which is called sonotrode (sonotrode). 
[0023] Many examples of this bead part are shown in drawing 1 . Even if there 
are few side faces (7) of the cylindrical piezo-electricity ceramic wafer (5) 
combined with the metal wafer (4), it is made for the bead part of the hardened 
binder (6) to have two thirds covered. A bead part as shown in drawing 1 a and 
1b is based on this invention. On the other hand, a bead [ as / in drawing 1 c with 
which 50% or less of the side face of a piezo-electric ceramic wafer is covered 
with the binder ] produces the result which is not reliable. 
[0024] Drawing 2 shows arrangement of the half-part made from the plastics in 
the case of ultrasonic welding, and a piezo-electric wafer. The amount of [ of 
housing ] (1) upper part can have outlet opening for the sound behind generated 
by the piezo-electric ceramic (2). The metal wafer (4) with which the ceramic 
layer (5) was combined is clamped between the upper part part (1) of housing, 
and the lower part part (3). 
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DESCRIPTION OF DRAWINGS 



[Brief Description of tine Drawings] 

[Drawing 1] It is drawing sinewing tliat the bead part of the hardened binder has 
covered the side face of a piezo-electric ceramic wafer. 

[Drawing 2] It is drawing showing what clamped what combined the piezo-electric 
ceramic wafer with the metal wafer with the binder between the upper part part of 
housing, and the lower part part. 
[Description of Notations] 

4: A metal wafer, 5:piezo-electricity ceramic wafer, 6:binder, 7 : the side face of a 
piezo-electric ceramic wafer 
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DRAWINGS 



[Drawing 1] 




[Translation done.] 



m)Qmmff (jp) 



(12) 'jk m ^i^'Jkm (A) 



#r?i¥5-268696 



(51) Intel.' 
H0 4R 17/00 



7406 -5H 



F I 



(21)tli||S^ 


#1^^3-105700 


(71)mSA 


391023563 










(22)fflSH 


3 ^(1991) 5^100 












HOECHST CERAMTEC AK 




P4015253:7 




TIENGESELLSCHAFT 


(32) Site 


1990¥5fll2B 




M-mnpinmy' — 8672 -if;!/^, -y 




My (DE) 




^';^AJ^A>'aL^7— 14 
















K-f ^yM»*ftiax 8520 X7 7 








>, '5^7-l'>vjLh7— fe 13 






(74)f^aA 


m± mm «h (^5«) 








mmm< 



(54) ffi«ws!*igRr;-iE-n&ii3if 



(57) im] 



ir:^j^!teS!0^8OO-l 8, OOOmPa. 




—751— 



(2) 

1 

^ h fc^^ffi€-fe ^ 5 ^ X 7 T -^^ S 

s®3g-r§;^ffiT*oT. mij^mmm^^ o o - 1 

8, OOOmPa. s TibS^«SiJ&-&*/^</^^-BM® 
^'y^ly-hj^^Bfig^/'^^'ir-v (package) 

(methacrylate resin), ^iZ^it 
ij7U5'>^i'i?iJJl/ffill (u r e t h an e me t h 
a c r y 1 a t e) "^$5, 1 f'lBfiO^fiS^ 

Ho 

(edge) **1-5W5!*llA>^>?>:^T» 

r-mS- ("fe^ h:t7&«;irc) ffi®*g|55}-©RJg<DS 

^^ji^KM $ nrw^^gg'^ X 7 T -55V^ ^vyfcm^ 

[0 0 0 1] 

h (metal carrier plate) 
te-p-$nfc:)±ft-lr55-y^'^x7r— (p i e z o e 1 
ectriccer am i c wafer) 
^^mm-mi^nM^m (anultrasonl 
c weld-resistant piezoele 
ctric tone generator), ^tX^ 

KsSfsfcaom iasmnm%^w\^i^y9n\z 
^tmrnt^z^uzmt^, 

[0 0 0 2] 



#M¥5-2 6 8 6 9 6 

2 

[0 0 0 3] ;*:ScofiigTa. ^©i^'-TT'cOffiS^Sg* 
(resonance behavior) 

•^m.m-^itib\z. }\^vy9m\zwm.-^n-(:\-^^. 

[0 0 0 4] ;intcMLT». XT''; >i^7<7v•A'- 
(sp^ing wa s h e r s) CDftlttiDIS-pX 
•r^35^^V^«^7>y (c 1 amp) t^Mzi^ri-^ 
mz^t>tCX\^^, yyv'^- (washers) fj, 

[0 0 0 5] 

\z^mr^mk<nm^mmr^h^ ^ ttmm-snr 

KDftlt5>n^fzJ6©§%4^iSti, ;^®2f@(D^A'^J> 
>i^gP5}-®igMffl0#jyico» (edge) iz^i^T^n 

-/u-tx^nznmiz^ yy^^n^o co^o-txt^j 

[0 0 0 6] t^*ft«T»B$n5#si4g§xk^>h 
•ptt, )aw«S7i^^ m2%(D^^\z^\^^x. mmm 

(edge eruptions) l&XSi^ yv'J (c r 
acks) ;5^< bTffi«-fe75 yi??£tlll 

[0 0 0 7] ^mz.t>\Z. jEe«#%i§g;5t, ♦5I±1 0 

$n5 2: himws.'^-}3^-^%\^m'Lhif'm\zts. 

[0 0 0 8] 

mmn^o fiP^, mii^m^mf^B, o o - 1 s, o o 

omPa. s-^h^^wMnui^-^i^^mmffi. mm)iM 

•fe'75>y5"i'x7r— (metallized pie 
zoceramic wafer) t^.^i^'^ti^'^^) 

h , ffi'&SJ&I^'-t 5 :/ h 5. J« § <y ^ - V 
(package) tt. ^n;^»>e,-^[Cy^kX$n. ^ 
(Dmz. ig'&^JCDMH, :/kX4't-ir^5-7i7'^x7T 
-©ifegB?£«'5lf-H (bead) 



—752— 



(3) 

3 

[0 0 0 9] fl^ffl$n5l±mir?5-7i">x-7 7-fS^ 
^©WWa(C:feV>T^^ (me t a 1 1 i z e d) Sn 

©JTL^ (roughness) RafJO. 5-2 MmT 

Lfc«-&S55Uf:i¥t^«-&(CH. ffi«-fe75-y^'^x7 

[0 0 10] ffiSlOjf^lJ 1 0 0 - 3 0 0 /Am®$effl 

tt5 0 -4 0 0 wm©rBlT*^;ii:*SffiH'i„ JS«1 
©itgJJ 1 0 -4 Omml!$i-&0^WSL<^ #MO^ 
^U^-T'l^-hOllglSl 2-5 Omm-efeSO^W 

i7'>x7 7-OltgJ;Dfe> ^?S< tfe2mm— 3 Cm 

[0 0 11] ^^U-\'-yk-h, ig^lSI/ir^^y 
^::^l/-h35'>e>)sKs/V;/';r"::;;$t, 3 -en-;!/ (ba 

[0 0 12] *-^5i-©^^SJ, ^J^ii^i5'i7U;w 

m^mm<Dm'^mthx^m'^^^, 30 
[0 0 13] ffiffl^ns^^^fijH. Riir^TOT^i^i^a 
Mbf-So -^-niS^TSiofc ixgT^jbf ^©Tfsnti 

[0 0 14] *5§BJtI<fc«.JE«|fl!t|gtJ«|fefc«H#S 

T, @W«fflf^;i3Tt*5ViT$;^fe, ^Iz-i' (f 1 a 40 

[0 0 15] aiStta. «£^SiJ®tf-FgBiJ-;&t#|S|0^ 



#M¥5-2 6 8 6 9 6 

4 

[0 0 16] *|gBjttllii«B|tiJ:(3J:0P«iltcl«§^$n 

[0 0 17] 

[HSfi^l] i^l 0 0 OmPa. s(Dil^mt:m-r^^U^ 

>><:5'r?'JI/-M§^^J©0. 02g*^\ itS46mm 
©^^•9--i';i/ (circle) 0f^'LAzH^-^n^o 

i7*^lt€E2 4mm0/'?>^ (punch) t4. 5A'— 

^^MTi^^ 7 ^ y ^ X 7 / -OiftSl;: H- F gp^J-^ 
(free surface) tCiiML?5:ViJ;5fC#^ 
[0 0 18] tfg^^S, ^-^iiS:lXUV!SMa5j5^6^S 

y5.yi;^:r.yr-t<Dm^\Zh^^'^mt. #58 0-0 

[0 0 19] UV!i#tgP}i, W^lZii^^Xh {^^Z 0 
0-4 0 Onm) Sffi_ht:fetiTfc (jgfi3 0 Onmii^ 
T) i|g^^fij0t-Hg|5^^Sfflft$-arS, 

[0 0 2 0] ;i©±5tLTi!ji^nfcW^*«§«, r 

[0 0 2 1] *J!BJt<fc^|£«W^ifg[J, iiBlStt^ 

(catTVi^. .i©aw©fcJ6ic, nj^roiftgps^t" 

2 e© T; ^ ^7 ^ ©*tSS/N >^ >■ f<J)'^W7W^tl 

S^^Sg-!? X 7 r -B:tm©¥«B4)-© HJ^©iBiSB!£Stt A 
nfcae)©ia0r {-fey h:t7 (setoff) ;£if^fc} 

&*LTVi?,o *^BJtj;DSjg$nfc^5l*S'^x7 
T-IS> A-^jJ^i^wi-^wil^g^^wiaHifw^fcifA^ 

c ^ n§ ci; 5 {;:^E-© l n©#g|54)-±JCf|li3: sns. 
nofcftt, Wlg*SI':'x7r-K, 2fi©¥a55J>©A 

'>i7>if©FBitci'^>:/$nso ^©^, ^n5.0¥g^ 

^i-a, X 7 r - t^lt^c^>*©E*Tici5 ViTSt>« 

[0 0 2 2] jS««t«t57'7X5^5'^?O^^H. 

^n5g|5^±©attffil'*5lj-5)*« (f r i c t i o 
n) !Cct-3Tff*?n§o :i©*m, M'&^n^lgKi)- 
©gHf;>lr^LT^il(l*92 0 kHzgI!ig:S^-r'5, V 
/ hn-K (s ono t r ode) tPf^ns, iSSigl 

[0 0 2 3] ;i © Hg|5^©# < ©*#;W;5^'H 1 



—753— 



(4) 

5 

x7r- (4) fci|g^LTV>SR^ffiJEE«-fe95>y^'^ 
x7r- (5) (Dmm (7) <7)^74<<!:fe2/3S«5 

[0 0 2 4] SWift^a©«'B-0-/7X9^>yi7 

^^OiglS^i' (1) fS, JE«-fe75y^lCj;D^t%4r 
^WOfcS&omPMP (2) SWr5 2:i:*«T#-So -fe 
(5) j5t«g^3nfc^B':7i7r- (4) 

[01] 



#M¥5-2 6 8 6 9 6 

6 

\t. /\^=jy^(D}:Jjm (1) tT^^gg^)- (3) t(D 
[M©ffi*;^M 

[Ml] mWLL fc^^StJ® f - F g|5^*^'J±«-lr v^y^ 
|> X 7 7 -OtM?:So T S :i t ^^-rpilT* ?)o 
[02] ^M<j7x7r-fC)E«-fe75'yi?>i?x7r-S 

^^SiJ j: D L ® ^ A ^ V > ^® iT 

4:^M'i'x7r-, 5 : ffi«-k75yi7ii7x7r-> 
6:ijg^S!l, 7 :ffim-fe75y5">x7r-OtM 



[02] 




7n>h^-i^©i^t 

(72)5igg# h-vx-'>-;P (72)5!M^ •A>h'>:l- 
H-f!ya?P«?^Hx 8672 ■^)V'^, A hM^ya»ft?nHx 8501 Xy^y^f 

;Vv>-'\y-t-'i^x-5' 17 U >x>>'3. h ^-Hr 8 

H-f^aS^Mx 8561 A>7x> 

7x;i'h, -Y^ • x> • "i^r-f •\'-> 7 



—754— 



